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tOAc (5 mL), CH,Cl, (20 mL), and MeOH (10 mL) were
added portion-wise with heating and sonication. This was
brought to a boil after which hexane (100 ml) was added
while cooling. Crystals immediately began to precipitate as
the solution was cooled. The mixture was filtered and the
crystals were washed with hexane (10 mL), affording 2.46 g
(46%) of 3 as off-white fluffy crystals.

Example 17
[0517]
0 OH o o 0 cl
Cl Cl
O O
[0518] A solution of 4-acetyl benzoic acid (500 mg) in

oxalyl chloride (5 mL) was heated to reflux for 2 hours. Any
remaining oxalyl chloride was evaporated by rot-vap, and the
residue was dried by vacuum. The yield of product was quan-
titative.

Example 18
[0519]
0
PN 8. o s
N \”/ THF, -78 C
| F to 1t 64%
A °
0
H
\)k/N\ﬂ/oﬁ/

((R)-1-Isopropyl-2-oxo-but-3-enyl)-carbamic acid
tert-butyl ester

[0520] Tetrahydrofuran (THF, 100 mlL.) and a 1.0M solu-
tion of vinyl magnesium bromide in THF (360 mL, 360
mmol, 3.1 equiv) was cooled to —78° C. while stirring under
a nitrogen atmosphere. The mixture was treated dropwise
with a solution of [(R)-(methoxy-methyl-carbamoyl)-me-
thyl-propyl]-carbamic acid tert-butyl ester (30.3 g, 116
mmol, 1 equiv) in THF (50 mL) over 30 min. After the
resultant dark yellow mixture was stirred for 30 min at —78°
C., the cooling bath was removed and the reaction mixture
was warmed slowly to room temperature overnight (15 h).
The reaction mixture was poured slowly into an ice-chilled
solution of 1N aqueous hydrochloric acid (700 mL) and then
warmed to room temperature. The organics were extracted
with (3x600 mL) ethyl acetate, dried over sodium sulfate,
filtered, and concentrated in vacuo. Purification by flash col-
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umn chromatography (5-10% ethyl acetate/hexanes) pro-
vided the product as a white solid (16.8 g, 64%). ESMS
[M+H]": 228.4.
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[(R)-(E)-1-Isopropyl-4-(3-methoxy-phenyl)-2-0xo0-
but-3-enyl]-carbamic acid tert-butyl ester

[0521] To a solution of ((R)-1-Isopropyl-2-oxo-but-3-
enyl)-carbamic acid tert-butyl ester (13.54 g, 59.6 mmol) in
dry acetonitrile (150 mL) under argon, was added 3-iodoani-
sole (13.96 g, 59.6 mmol), triethylamine (9.1 mL, 65.6 mmol)
followed by palladium (11) acetate (335 mg, 1.49 mmol). The
resulting clear yellow solution was heated to 80° C. Upon
heating, the reaction darkened and the precipitation of palla-
dium black occurred. After 15 h, the reaction mixture was
allowed to cool to room temperature, quenched with water
(150 mL) and diluted with ether (150 mL). The ether layer
was washed with brine (100 mL.) and the combined aqueous
layers were extracted with ether (two 50 mL portions). The
extracts were dried over magnesium sulfate, filtered and con-
centrated under reduced pressure. The residue was immedi-
ately purified by silica gel chromatography (9:1 hexanes/
EtOAc) to provide 17.6 g (88%) of [(R)-(E)-1-Isopropyl-4-
(3-methoxy-phenyl)-2-oxo-but-3-enyl]-carbamic acid tert-
butyl ester as a yellow oil. MS (ES+) m/e 334.0 [M+H]*.

[(R)-(Z)-4-(3-Cyano-phenyl)-1-isopropyl-2-oxo-but-
3-enyl]-carbamic acid tert-butyl ester

[0522] Following the procedure described for [(R)-(E)-1-
isopropyl-4-(3-methoxy-phenyl)-2-oxo-but-3-enyl]-car-

bamic acid tert-butyl ester with 3-iodobenzonitrile (5.50 g,
24.0 mmol, 1 equiv) afforded the title compound as a yellow
solid (7.4 g of ~90% purity material). ESMS [M+H]*: 329.2.
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